An increasingly important component of total world trade is intra-industry trade (IIT). The large volume of literature on IIT is reflective of this importance. However, this extensive literature has focused almost completely on explaining the causes of IIT. This focus has left a puzzling gap in the literature. Specifically, it is almost impossible to determine the level of IIT for a particular country or region. Further, there is almost no information on the level of IIT at the industry level either globally or for a region or country. In this paper we provide estimates of IIT for the world and for the countries of the Western Hemisphere. Further, we provide estimates of IIT for ten different SITC product categories on the same basis. The findings of the paper indicate that in most 2 industries, IIT in Latin America is substantially lower overall than the world average. There are, however, substantial variations observed both by country and by industry. Because the results are the first available for the region as a whole, they should allow researchers to get a better picture of the extent of IIT in Latin America and the Caribbean by country and by industry.
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Introduction
One of the more important features of modern international trade is intra-industry trade. Traditional trade theory focuses on differences in factor prices as the primary determinant of international trade. Beginning in the 1960s, the presence of trade among countries within individual product categories became noticed (Grubel, 1967) . This intra-industry trade (IIT) has gone from being a curiosity to a major component of international trade. In reaction to this trend, economic research initially proposed explanations based primarily on stylized facts or empirical regularities, and subsequently moved to more formal models of IIT based on product differentiation coupled with economies of scale (Finger, 1975; Lancaster, 1980) . More recent models have focused on explaining different types of IIT according to whether or not the product differentiation is horizontal or vertical.
1 Given its prevalence on the global economic stage, it is not surprising that a fairly large number of papers also report empirical assessments of merchandise trade data along lines suggested by many of the theoretical models developed for this branch of the discipline. For Latin America, much of the research in this area has been conducted for Mexico in response to its accession to the General Agreement on Tariffs and Trade (GATT) and its subsequent inclusion in the North American Free Trade Agreement (NAFTA). Esquivel (1992) and Globerman (1992) document pronounced increases in IIT for Mexico as trade liberalization took hold during the 1980s. Those studies, as well as subsequent NAFTA-era research also show that numerous segments of Mexican industry successfully penetrated the higher-income market of its neighbor to the north. 3 However, not all studies of merchandise trade in other regions of Latin America uncover similar evidence which implies that additional research would be useful. 4 One of the main problems in this regard is that an overall picture of IIT in Latin America does not exist. For reasons outlined next, this is not surprising. The primary purpose of this paper is to provide a first overall assessment of IIT in the region.
Although this branch of the literature has expanded substantially, there is one curious gap with respect to specific kind of information in the existing inventory of studies to date. Virtually no papers present information on the amount of IIT that is actually occurring in the global economy. With respect to the theoretical literature, this is understandable. In the empirical realm, most articles focus on explaining IIT for a particular country for a recent year or period. This practice tends to generate sets of scattered IIT estimates for specific economies for certain years. As a result, getting a picture of the amount of IIT that occurs in the world economy in aggregate, or for a given region apart from the rest of the world, is virtually impossible. This circumstance is even worse with regard to IIT by industry. IIT for specific industries is virtually unknown.
Given the state of the literature, the purpose of this paper is twofold. First, regional estimates of the amount of IIT for Latin America and the Caribbean are developed. Second, regional estimates of IIT by industry are developed for this portion of the Western Hemisphere. The next section of the paper presents estimates of IIT for the world economy and for Latin America and the Caribbean. The third section presents estimates of regional Latin American and Caribbean IIT by country and by industry. A final section summarizes the results and offers some tentative conclusions plus suggestions for future research.
Total IIT by Country
IIT calculations are generally completed using a variant of the standard index formula shown in Equation 1.
As with all IIT calculations, the estimates range from 0 to 1. A calculation of zero indicates no IIT. If either exports or imports are zero, then trade is dominated by the more traditional interindustry trade. On the other hand, the closer the amount of exports and imports are to one another, then the closer trade in the industry approximates IIT. As we will see, calculated IIT numbers tend to vary considerably between 0 and 1 depending on the type of products examined. While this formulation is the common equation used to calculate IIT in the literature, it is not a perfect measure. The principal difficulty associated with it is aggregation bias. As has been documented by Gullstrand (2002) , IIT calculations performed at higher levels of aggregation yield inflated estimates of IIT. It is virtually impossible to eliminate this bias completely, so the best procedure is to perform the calculations at as high a level of disaggregation as the data allow. Given that, all IIT calculations herein are performed at the 4-digit Standard International Trade Classification (SITC) level of disaggregation and then averaged up to the 1-digit level for reporting purposes. All of the major SITC categories are listed in Table 1 . The averages are calculated using both a simple non-weighted approach as well as a trade-weighted approach. Data was used for the year 2003 as it is far enough past the 2001 collapse in world trade and not yet influenced by the boom and subsequent decline in world trade that characterizes some of the more recent data. Table 1 contains the overall estimates of IIT for the countries of the Western Hemisphere. In addition, estimates are given for the Americas, Latin America & the Caribbean as a region, and for the world. Estimates of simple and trade-weighted IIT are presented for every country in the Western Hemisphere for which usable data are available. Calculations for Canada and the United States are also included for comparison purposes. At the bottom of Table 1 , the aggregate trade-weighted average for the Americas is 0.4883. This figure includes estimates for Canada and the United States. Excluding the estimates for Canada and the United States causes the average for Latin America and the Caribbean to decline to 0.3603. The latter is substantially lower than the world trade-weighted average of 0.5049 and probably reflects the institutional inertial difficulties of merchandise trade in a region that previously implemented inward-looking import substitution policies during extended periods.
6 Table 1 about here The estimates contained in Table 1 exhibit an enormous amount of regional diversity. As is typical for high-income countries, the estimates for Canada and the United States, 0.5883 and 0.5080, respectively, are the highest in the Western Hemisphere. At the other extreme, there are a number of countries for which there is virtually no IIT. These countries include several smaller economies that are clustered around the Caribbean, such as Jamaica, the Bahamas, and Panama. Current account balances in most of those economies are generated in the tourism portion of their services accounts. Bolivia and Venezuela are somewhat larger economies that also exhibit relatively small degrees of export diversification. In spite of its history as a transshipment corridor, Paraguay also has a very low trade weighted average in Table 1.   7 At the other end of the spectrum, the two countries with the most IIT are Brazil and Mexico. The IIT estimate for Brazil is somewhat high, 0.3243. However, the true outlier in Latin America and the Caribbean is Mexico. Its overall IIT index is 0.4883. The difference between Mexico and its NAFTA trading partners, especially the United States, is fairly small. Given the propensity of free-trade agreements to foster greater volumes of IIT, the high IIT index for Mexico is probably at least partially attributed to NAFTA. 8 The lower index values, relative to Mexico, for Brazil and Argentina may be due to trade diversion and inefficiency effects associated with the participation of those countries in the MERCOSUR trading bloc (Yeats, 1998) . The relative paucity of international trade in the southern portions of the hemisphere is easy to observe in Figure 1 , where the majority of the histogram observations have trade weighted coefficients of less than 0.30. 
IIT by SITC Product Category
While the results above are informative, the data also permit looking at Latin America and the Caribbean, plus the Western Hemisphere, IIT on an industry basis. As noted above, the original calculations were performed at a 4-digit level of disaggregation. While such narrow estimates are interesting, such a large volume of results cannot be presented in the current format. As a compromise, this section presents estimates of IIT at the 1-digit level of disaggregation based on averaging the 4-digit indexes. This level provides substantially more detail than that contained in Table 1 while still keeping the reported results to a reasonable length. The various 1-digit SITC industries are listed in Table 2 below. SITC categories 0 through 4 contain primary-product industries such as agricultural, forest, and mineral products. Such products have historically served as the traditional exports from countries in Latin America and the Caribbean. SITC 5 is chemicals and related products that do not fit neatly into either primary products or other types of manufactured products. SITC 6, 7, 8, and 9 are the heart of world trade in manufactured products. These industries include manufactured goods, machinery and transport equipment, and miscellaneous transactions not included elsewhere, respectively.
Table 2 about here
To make the results more informative, it would be useful to have some idea of what the IIT trade index is "on average" for each of the nine SITC categories. These results are presented in Table 3 . The indexes presented are trade-weighted indexes for each SITC category for all 165 countries in the world for which usable estimates are available. As one might expect, IIT tends to be low for SITC categories 0-4. Since IIT is heavily associated with differentiated products, the index rises considerably for manufactured products. This should be kept in mind when analyzing the results below. Latin America and the Caribbean are traditionally heavy exporters of primary commodities (Leon and Soto, 1995) .
Table 3 about here
Latin America and the Caribbean results for SITC product categories 0-9 are given in Tables 4 through 13 below. In SITC 0 (Food and Live Animals, Table 4), the average tradeweighted IIT index for the region of 0.1288 is well below the world average of 0.3765. Only four countries in the region have indexes that are even close to the world average and are noticeably high in comparison to other countries. These are El Salvador, Guatemala, Mexico, and Trinidad & Tobago. A low IIT index for food and live animals for the region is not surprising. Many of the countries of the region export a narrow group of commodities for which they exhibit large comparative advantages. Examples of this include meat, soybeans, and coffee exported from Argentina, Brazil, and Colombia, respectively. This pattern of trade leads to a low IIT index or, put another way, interindustry trade rather than IIT. For SITC 1 (Beverages and Tobacco, Table 5), the IIT indexes for the region are very similar to the "worlds" at 0.2110 and 0.3391, respectively. There are a number of countries in the region where the IIT index for this product category are high even by global standards. These are Bahamas, Barbados, Colombia, El Salvador, Guatemala, St. Vincent, and Venezuela. For these economies, the amount of total trade is quite high. Putting this together with a high IIT index indicates substantial trade in similar, but differentiated products within this category. As shown in Figure  2 , the distribution of the trade-weighted coefficients for SITC 1 is skewed to the right of the median value for the region. For SITC 2 (Crude Materials) the overall IIT index for the region and the world as shown in Table 6 are very different. IIT in the region is very low by global standards. Only Guatemala and Mexico have IIT indexes that approach the levels prevalent in international trade in these products. The majority of the Caribbean Basin economies import finished products to support their tourism service exports (Mullings, 2004) . Many of those economies do not produce or export any primary commodities in this category. On the other hand, countries that are heavy exporters of single commodities such as copper in Chile or bauxite in Jamaica also generate the expected low values for the IIT index (for general discussion, see Feenstra and Taylor, 2008) . Given those patterns, a very large number of the histogram observations in Figure 3 lie to the extreme left of the median at, or very near, 0.0.
Table 6 and Figure 3 about here
SITC 3 includes mineral fuels such as oil and coal. As one would expect, the IIT indexes in Table 7 for both the region and the world are low. For most countries in the region, the indexes are exceptionally low. However, Brazil and Peru have surprisingly high IIT indexes in this product category even by global standards at 0.6420 and 0.6285, respectively. The Brazilian case is interesting as it imports oil at this time but also exports another fuel, ethanol. Venezuela, as the region's largest oil exporter, shows the expected trade-weighted value for IIT in this category. As illustrated in Figure 4 , those values represent clear departures from the rest of the sample. Table 8 presents estimates for SITC 4 (Animal and Vegetable Oils). Globally, the IIT index is low and it is noticeably lower for the region. Only four countries in the region have indexes at or above the global average. The indices for Barbados and Chile are virtually the same as the global average, while those for Guatemala and, especially, Trinidad & Tobago are noticeably high by world standards. World trade in this product category is quite small. Many of these products can be produced domestically, especially in a situation where a large share of economic output is still agricultural in nature. Since this describes much of the region, trade volumes are low. The country for which IIT looks most like the rest of the world is the most developed country of the region, Chile. The results for SITC product categories 5 through 9 are significantly different than the previous results. Given the prominence of exports from the region that are related to natural resources (Clark, 2007) , this is not a surprising result. The results for this group of product categories are shown in Tables 9 through 13 below. In the main, IIT is more important to the extent that product differentiation exists. Since these product categories are dominated by manufactured goods, the calculated IIT indexes rise dramatically. For the world, IIT indexes in these products range from about 0.5 to slightly less than 0.7. In SITC 5 (Chemicals and Related Products), the indexes for the region and the world are 0.3803 and 0.5866, respectively. However, the indexes are similarly high for only two countries, Argentina and Costa Rica. Brazil, Guatemala, and Mexico are the only other countries with index values above 0.4. For a large number of countries in the region the IIT index is extremely low by global standards and probably reflects the emphasis placed on import substitution industrialization policies (ISI) during much of the twentieth century (Auty, 1994) . ISI served to reduce overall trade in the region both directly and indirectly. The fundamental objective was to replace imports with domestic production. From the 1950s until the early 1980s, ISI was vigorously pursued in the region. During that period, high tariffs, administrative practices, and the extensive use of quotas choked off a substantial volume of imports from gaining entry into the region. Although, the most extreme forms of ISI have been reduced over the last 20 years, lingering legacies still persist in the guises of relatively high tariffs and distorted industrial structures. Indirectly, ISI hobbled the development of the sort of labor-intensive industries characteristic of middle-income countries. In both senses, ISI reduced the volume of trade occurring between the region and the rest of the world. This historical legacy reduces both interindustry and IIT.
Table 9 and Figure 6 about here
The pattern is even more pronounced for world trade in manufactured goods classified principally by material (Table 10 ). The regional simple average IIT index is significantly below the global average. However, only Mexico has a trade-weighted IIT index of 0.4460 which is even close to the trade-weighted average of 0.5157 for the world. Although the distribution shown in Figure 7 is somewhat bi-modal, the majority of the country IIT index values for the region are skewed toward 0.0. In a sense, this is an extension of the patter shown for SITC 2. Trade in both SITC 6 and 2 are based on the possession of some sort of commodity. Given this, it is not surprising that the trade patterns for the region more closely approximate interindustry trade than IIT.
Table 10 and Figure 7 about here
The results are somewhat different for SITC 7 (Machinery & Transport Equipment). Again, the world and regional indexes are very dissimilar. However, within the region, Argentina, Brazil, and Mexico have relatively high IIT indexes. In the cases of Argentina and Mexico, theses indexes are noticeably higher than the world averages. All three of those economies have fairly extensive export industries as well as large domestic markets that allowed achieving production economies of scale in prior decades (James, 1991; Truett and Truett, 1998) . Increases in direct foreign investment in sectors such as automobiles, electrical, and nonelectrical machinery, plus trade liberalization policies, have also contributed to greater overall trade volumes for these countries in recent years (Dijkstra, 2000) . In particular, Argentina and Brazil are members of MERCOSUR, while Mexico is a member of NAFTA and has trade agreements with other countries in Latin America as well as the EU. 9 As can be seen in Table 11 and Figure  8 , Argentina, Brazil, and Mexico are clearly distinct from what is observed elsewhere in the region and account for the trade weighted regional average approximate equality with the world average. This bimodality is clearly observed in Figure 8 .
Table 11 and Figure 8 about here
For SITC 8 (Miscellaneous Manufactured Articles), a much different pattern emerges for Latin America and the Caribbean. While 11 countries exhibit trade-weighted IIT indices of 0.1 or smaller, the regional index of 0.4681 is only slightly below the world index of 0.4922 (Table  12 and Figure 9 ). Four countries in the region have indexes that exceed 0.4. Those are Argentina, Brazil, El Salvador, and Mexico. The trade-weighted index for Mexico, 0.5684, is substantially above the world average. The latter potentially reflects the presence of so many inbond (maquiladora) assembly products whose output levels, and input requirements, have expanded among those listed for SITC 8 in Table 2 (Truett and Truett , 2007) . As was the case with SITC 7, many of the same factors may be increasing IIT for these countries relative to the rest of the region.
Table 12 and Figure 9 about here
Given the variety product categories covered by SITC 9 in Table 2 , the IIT patterns shown in Table 13 and Figure 10 are not completely surprising. On average, there is little or no IIT in the region compared to the global trade-weighted average of 0.6760 (Table 13) . Four of the smaller economies, Barbados, Belize, Costa Rica, and Honduras, all exhibit trade-weighted IIT coefficients of 0.5 or higher that greatly exceed the 0.044 median value shown in Figure 10 . All of these economies have relatively large tourism sectors that occasionally lead to trade in non-monetary coin relics, gold jewelry, nonstandard postal packages, and other potential economic peculiarities that are not internationally widespread (Mullings, 2004; Seidl, Guiliano, and Pratt, 2007) . 
Conclusion
The objective of this paper is to fill a gap in the literature on IIT. Previous research includes virtually no IIT estimates for the Western Hemisphere or for Latin America and the Caribbean in particular. To partially address this empirical gap in the literature, IIT estimates are developed for each country in this region for which usable data are available. Also developed are more detailed IIT estimates for each of the ten SITC product categories. Trade-weighted coefficients for Latin America and the Caribbean tend to fall substantially below the global IIT average also reported in the tabular data. However, the results obtained are far from uniform. In most product categories, a fair degree of regional heterogeneity can be observed. Further, in a number of cases the trade-weighted IIT values approximate or even exceed their respective global averages. The countries that most frequently exhibit relatively high IIT indexes are Argentina, Brazil, and Mexico.
Information contained herein paints an interesting picture of the IIT regional landscape, but also raises a number of questions. A substantial amount of literature has been devoted to explaining IIT. In particular, the respective roles of policy stances and geo-physical characteristics peculiar to the region at-large have yet to be investigated in this regard. The question of whether natural resource exports, and/or natural resource tourism, may depress IIT relative to what occurs in more resource constrained countries merits some attention. Lingering effects of import-substitution policies and path dependency trends may also contribute to the coefficient distributions described above. Finally, the manners in which both multilateral and bilateral trade barriers have been reduced, or left in place, may influence regional trade and industrialization patterns as well. As those issues are examined, the results discussed in this paper may help clarify questions regarding IIT in this region of the global economy. 
